A Gram-staining-negative, aerobic, non-motile and yellow-pigmented bacterium, designated strain SM1504
The family Cytophagaceae (belonging to the order Cytophagales of the class Cytophagia in the phylum Bacteroidetes) proposed by Stanier [1] currently comprises 28 genera (www.bacterio.net), being one of the largest groups in the phylum Bacteroidetes [2] . Species in the family Cytophagaceae have been isolated from diverse habitats in terrestrial, marine and freshwater environments, with a few of them being isolated from polar regions [2] [3] [4] [5] [6] [7] [8] . The genera Leadbetterella, Lacihabitans and Fluviimonas in the family Cytophagaceae were initially proposed by Joung et al. [9] , Weon et al. [10] and Sheu et al. [11] , respectively. All three genera presently contain a single species, i.e. Leadbetterella byssophila, Lacihabitans soyangensis and Fluviimonas pallidilutea, whose type strains were respectively isolated from cottonwaste composts for the cultivation of oyster mushrooms, freshwater from a reservoir and a river. The genus Emticicia in the family Cytophagaceae was originally proposed by Saha and Chakrabarti [12] and currently comprises three species: Emticicia oligotrophica [12] , Emticicia ginsengisoli [13] and Emticicia sediminis [14] . Type strains of the three species of the genus Emticicia were respectively isolated from water of a warm spring in India, soil in a ginseng field and sediment of a shallow stream in South Korea. During a study on bacteria from Arctic seawater samples, a yellow colony-forming bacterial strain, designated SM1504
T , was isolated and subsequently found to be phylogenetically close to the genera Leadbetterella, Lacihabitans, Fluviimonas and Emticicia in the family Cytophagaceae based on 16S rRNA gene sequence analysis. In this study, the new isolate was further characterized taxonomically using a polyphasic approach, and on the basis of the results, it is proposed to represent a novel genus and species in the family Cytophagaceae.
A surface seawater sample was collected from a site in King's Fjord, Svalbard, using a 15 ml sterile centrifuge tube. The seawater sample was spread directly on TYS agar [0.5 % tryptone (Oxoid), 0.1 % yeast extract (Oxoid), 1.5 % agar and artificial seawater] plates and incubated at 15 C for 2 weeks. Colonies showing different morphologies on the plates were selected and purified by repeated streaking on the same medium. Strain SM1504
T was routinely cultivated on TYS agar or in TYS broth (0.5 % tryptone, 0.1 % yeast extract and artificial seawater) at 20 C and preserved at À80 C in TYS broth supplemented with 20 % (v/v) glycerol. Artificial sea-water was prepared with Sigma sea salts (3 % Leadbetterella byssophila DSM 17132 T were routinely cultivated on TYS agar or in TYS broth at 20 C.
Genomic DNA of strain SM1504 T was extracted using a commercial kit (BioTeke). The 16S rRNA gene of SM1504 T was PCR-amplified from the genomic DNA using the primer pair 27F and 1492R [15] . The PCR products were ligated into the pMD 19-T vector (TaKaRa) and transformed into Escherichia coli DH5a competent cells. Sequencing of the cloned 16S rRNA gene was performed at Biosune (Shanghai, China) using an Applied Biosystems 3730 DNA Sequencer. The 16S rRNA gene sequence of SM1504
T obtained was subjected to BLAST search against the GenBank and EzTaxon (www.ezbiocloud.net; [16] ) databases. Pairwise 16S rRNA gene sequence similarity values were calculated through the EzTaxon server. The 16S rRNA gene sequence of strain SM1504
T was further aligned with those of related species using the MEGA software version 5.0 [17] . Phylogenetic trees were reconstructed with the same software using the neighbour-joining and maximumlikelihood methods [18, 19] . Evolutionary distances were calculated using the Kimura two-parameter model [20] , and tree topologies were evaluated by bootstrap analyses with 1000 replications [21] .
The Gram reaction was determined using Hucker's method [22] and the non-staining KOH method [23] . Cellular morphology as well as flagellum production was observed by using transmission electron microscopy (JEOL JEM-100CX-II). Cells for the observation were grown in TYS broth at 20 C for 3 days and negatively stained with 2 % phosphotungstic acid. Flagellum staining was performed as described by Murray et al. [22] . Growth at 4, 10, 15, 20, 25, 30, 33, 35, 40 and 45 C was determined in TYS broth. Effect of NaCl concentration (0, 0.5, 1, 2, 3, 5, 7, 9, 10, 11 and 12 %, w/v) on growth was examined in a medium containing 0.5 % tryptone, 0.1 % yeast extract, 0.5 % MgCl 2 , 0.2 % MgSO 4 , 0.05 % CaCl 2 , 0.1 % KCl, 0.0001 % FeSO 4 and distilled water supplemented with the required amounts of NaCl. The pH range for growth was determined in TYS broth at 20 C with the pH adjusted to pH 5.0-10.0 (at intervals of 0.5 pH unit) using 1 M NaOH or HCl and buffered by adding 50 mM MES (pH 5.0-6.0), MOPS (pH 6.5-7.0), Tris (pH 7.5-8.5) or CHES (pH 9.0) to the medium.
Catalase activity was detected by observing bubble formation in 3 % (v/v) H 2 O 2 solution, and oxidase activity by using Merck oxidase test strips. Gliding motility and flexirubin-type pigments were checked as described by Bernardet et al. [24] . DNase activity was gauged on DNase agar (Oxoid) prepared using artificial seawater. Hydrolysis of starch (1 %, w/v), gelatin (1 %, w/v), aesculin (0.01 %, w/v) and Tweens 20, 40, 60 and 80 (1 %, v/v) was tested on TYS agar at 20 C based on the methods described by Smibert and Krieg [25] . Growth under anaerobic conditions was examined in TYS broth supplemented with potassium nitrate (0.1 %, w/v), cysteine hydrochloride (0.05 %, w/v) and sodium sulphide (0.05 %, w/v) in Hungate tubes. Antibiotic susceptibility was evaluated using discs (Oxoid) containing the following antibiotics: ampicillin (10 µg), carbenicillin (100 µg), chloramphenicol (30 µg), erythromycin (15 µg), gentamicin (10 µg), lincomycin (15 µg), penicillin G (10 µg), rifampicin (5 µg), colistin sulphate (10 µg), gentamicin (10 µg), kanamycin (30 µg), polymyxin B (300 IU), tetracycline (30 µg), vancomycin (30 µg) and streptomycin (10 µg) on TYS agar plates. The ability to utilize various carbohydrates was tested using API 50CH strips (bioM erieux) inoculated with cells suspended in AUX medium. Other enzymic activities and physiological and biochemical characteristics were determined using API ZYM and API 20NE strips (bioM erieux) following the manufacturer's instructions with the exception that the strips were inoculated with cells suspended in artificial seawater.
The genomic DNA G+C content of strain SM1504
T was determined using the thermal denaturation temperature method [26] with the aid of a Beckman DU800 spectrophotometer. Genomic DNA for the determination was extracted according to Marmur's method [27] . Fatty acid methyl esters (FAMEs) were prepared through sequential saponification, methyl-esterification and extraction steps following the protocol of the Sherlock Microbial Identification System (MIS; MIDI). FAMEs were analysed by GC (HewlettPackard 6890) using the Sherlock MIS software (version 4.5). For the analysis, all strains were grown in TYS broth at 20 C for 3 days. Polar lipids were extracted as described by Komagata and Suzuki [28] and separated using two-dimensional TLC on Kieselgel 60 F 254 plates (Merck). Lipid spots on the chromatograms were visualized and characterized by spraying with appropriate reagents including ethanolic molybdophosphoric acid (total lipids), ninhydrin (aminolipids), Zinzadze reagent (phospholipids) and a-naphthol/ sulphuric acid (glycolipids) [29] . Quinones were extracted as described by Komagata and Suzuki [28] and analysed by using a Dionex Ultimate 3000 HPLC coupled with a Bruker Impact HD mass spectrometer (LC-MS).
A nearly complete 16S rRNA gene sequence of strain SM1504 T (1439 bp) was determined. Comparison revealed that strain SM1504
T shared the highest 16S rRNA gene sequence similarity to the type strains of Lacihabitans soyangensis (91.6 %) followed by Emticicia ginsengisoli (90.1 %), Leadbetterella byssophila (90.0 %), Emticicia oligotrophica (89.9 %), F. pallidilutea (89.7 %) and Emticicia sediminis (89.3 %) in the family Cytophagaceae but low sequence similarities (<86.0 %) to those of other species with validly published names in the phylum Bacteroidetes. In the maximum-likehood and neighbour-joining phylogenetic trees based on the 16S rRNA gene sequences (Figs 1  and S1 , available in the online Supplementary Material), strain SM1504
T was grouped within the sub-cluster (100 % bootstrap value support) formed by the genera Lacihabitans, Leadbetterella, Fluviimonas and Emticicia in the family Cytophagaceae, where it occupied a distinct branch close to the ones of the genera Lacihabitans, Leadbetterella and Fluviimonas. The major fatty acids of strain SM1504
T were summed feature 3 (comprising C 16 : 1 !7c and/or iso-C 15 : 0 2-OH) (46.1 %), iso-C 15 : 0 (24.9 %) and summed feature 4 (comprising iso-C 17 : 1 I and/or anteiso-C 17 : 1 B) (7.7 %) ( Table 1) . Proportions of summed feature 3 (comprising C 16 : 1 !7c and/or iso-C 15 : 0 2-OH; 46.1 %) and iso-C 15 : 0 (24.9 %), the two most abundant fatty acids in strain SM1504
T and its close phylogenetic relatives varied considerably among strains (Table 1) . Polar lipids of strain SM1504
T included major amounts of phosphatidylethanolamine and one unidentified lipid (L1), moderate amounts of three unidentified lipid (L2-4) and minor amounts of three unidentified lipids (L5-7) and one unidentified phospholipid (Fig. S2) . The only respiratory quinone detected in strain SM1504
T was MK-7, common in the family Cytophagaceae [2] . The genomic DNA G+C content of strain SM1504 T was 40.8 mol%, within the range (33.0-42.2 mol %) reported for the close phylogenetic neighbours ( Table 2) .
Cells of strain SM1504
T were Gram-stain-negative, aerobic and non-flagellated rods (Fig. S3) . Other phenotypic characteristics of strain SM1504
T are given in the genus and
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T from closely related species, such as cell size, colony colour, nitrate reduction, flexirubin-type pigmentation, catalase, hydrolysis of substrates, temperature, pH and NaCl concentration ranges for growth, assimilation of potassium gluconate and D-mannitol as well as the genomic DNA G+C content, are shown in Table 2 . In all, the low levels of 16S rRNA gene sequence similarity to all other recognized members of the family Cytophagaceae combined with chemotaxonomic and phenotypic distinction from the closely related species indicated that strain SM1504
T represents a novel species in a new genus of the family Cytophagaceae, for which the name Arcticibacterium luteifluviistationis gen. nov., sp. nov. is proposed. (optimum at  20 C), at pH 6.0-7.5 (optimum at pH 6.5-7.0) and with 0-4 % NaCl (w/v, optimum with 0 %). Positive for hydrolysis of tyrosine, gelatin and Tweens 20, 40 and 60 but negative for hydrolysis of DNA, alginate, agar, chitin, casein, cellulose, elastin, lecithin, starch, Tween 80 and xylan. Does not produce flexirubin-type pigment. In API 20NE tests, positive for indole production, urease, acid production from glucose, aesculin hydrolysis, gelatinase and b-galactosidase activity and assimilation of D-glucose, L-arabinose, D-mannose, D-mannitol, N-acetylglucosamine, maltose, potassium gluconate, adipic acid, malic acid, trisodium citrate and phenylacetic acid, but negative for reduction of nitrate to nitrite, arginine dihydrolase and assimilation of capric acid. Using the API ZYM test strips, alkaline phosphatase, esterase (C4), esterase lipase (C8), leucine arylamidase, valine arylamidase, cystine arylamidase, trypsin, a-chymotrypsin, acid phosphatase, naphthol-AS-BI-phosphohydrolase, b-galactosidase, a-glucosidase, b-glucosidase and a-mannosidase (weak) activities are detected, but not lipase (C14), a-galactosidase, b-glucuronidase, N-acetyl-b-glucosaminidase or a-fucosidase activities. Using API 50CH strips, utilizes glycerol, Dxylose, D-glucose, D-fructose, dulcitol, inostiol, D-mannitol, D-sorbitol, N-acetylglucosamine, arbutin, aesculin, cellobiose, maltose, sucrose, trehalose, starch, turanose and potassium gluconate, and weakly utilizes L-rhamnose, methyl a-D-glucopyranoside, potassium 2-ketogluconate and potassium 5-ketogluconate. Suscetible to ampicillin, carbenicillin, chloramphenicol, erythromycin, gentamicin, 
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